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ABSTRACT 

Reported is a s£udy related to effective teaching 
strategies for. science instruction in northern Manitoba schools, 
which considered the dmportaice of recognizing the cult^ire ^ind 
environment in which instruction takes place. The study descrii^d - 
postulated that certain .teaching strategies, when us^d for science 
instruction with native children, will Baximize botfi achievement and 
attitude toward science instruction. Sixteen* student* teachers were^ 
participants in the study ^nd the students consisted of native Indiah 
children from 25 ciassrooms in eight different northern schools; 
grades included were 4 to 11. Six different strategies were 
implemented at various cognitive levels. Analysis of data for grades, 
4 to 6, as well as 7 to 11, indicated the aost frequently used 
^strategy (gfiestion^ng) was least liked by native children. Student 
achievement using this strategy was reasonably high, and very high 
for students in grades 7 to 11. The most successful strategies used 
with the elementary children were the experiaental. approach and 
activity sessions; for the secondary group, information-centered 
assignments and questioning. The least successful for both groups was 
values discussion. (Author/EB) 
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Introduction 

Many of the graduates of teacher training institutions in Manitoba will, . 
at some time in their teaching career, find employment in northern schools 
where the culture of the native people is dominant. The University of Manitoba 
teacher training programs, jiowever, are not designed for teachers who will teach 
in northern communities. The major purpose of this study was to identify those 
teaching strategies 'which are most effective for science instruction in northern. 
Manitoba schools and if possible incorporate these methods' into the teacher train- 
ing programs. • * ' ' ' 

Rationale for the Study ^ 

Teaching methods must take cognizance of the cul^ur0 and e/Vvironment in 
which instruction takes place. This statement, while generally accepted by 
educators, is often ignored in the education of culturally different groups. THe 
majority of the students in northern Manitoba schools are either Treaty Indians^ 
or Metis. Our experience gained through the superyisfbn of student teachers in . 
native schools has indicated that those teaching strategies regarded as appropri- 
ate for the teaching of children in rural and urban communitjefe of southern 
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f-tenitoba may not be effective in northern school s*^ Kalra In working with 

* • "I 

na^fve children in British Cojurabia, also recognised that problems exist in 

motivating Indian children. As a result, he suggested a strategy of value- 
clarif ij::aik>n using cultural ly relevant .materTa I . We believe that there are 
several str'ategfes which may be especi^tfy effective with Indian children. 
This beli.ef was fundamental to this study. 

Design of Study ' - \ 

Sixteen?^ student teachers were selected to teach for a five-week period 

In northern Manitoba schools. Prior to this teaching experience each student 

teacher reviewed and practiced six-distinct teaching strategies. The ^ix strgt 

egies were organized under four -major categories: - * * 

A- The rational approach - the teacher directs the students through 
questioning to a generalization by the use of reason; Most 
commonly the teacher asks questions and reinforces the students^ 
answers until the desired generalization is reached. The initial 
. point of focus might be a discrepant event, story si1*uation or 
, demonstration. Discussion will 'foll6w as a whale class orWn 
small groups* The teacher would then lead the class to consider 
the solutions suggested. . ' \ - 

A- 1 Demonstrat i on-Quest ion i ng 
A-2 Values Discussion 

B, The guided discovery approach - the teachep guides the students to 
take an active part in discovering relationships among obs'erved 
phenomena. The structure may be fairly tight or relatively open- 
i ended. ^ * - ♦ 

B-1 Activity Centers 

B-2 Activity Sessions. , ! - . • 



1. Grunau, H., Leith, S., and. Slerttz, K. Northern Studies Teaching Experience 
, and Curriculum DeveJopment Project Report, given at the Northern Studies 

Symposium^ University of Manitoba, October 19, 1974*. 

2, Kalra, R.M. Science Taught with a Focus on Values. Journa I of ^American 
' Indian Education, Vol. 14, No. 2, Jan. 1975, pp. 21-25. 
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The experlme'ntal approach - with the assistance of .the teacher^ 
the students experience the^ientiflc method - establish the 
problem, identify the hypotheses, ji I an +he experiment, perform 
the experiment, assess the data, and report on :^he findings . 
with respect to the hypotheses. ' • ' 

C- Group Problem Solving ^ ^ 



• 0. The irrformat ion-centered •assignment - this strategy .can be a 
folJow-up to any of the other strategies. The student wiH be 
assigned to work independently and search out information about 
> a topic. It may be a step In an I nqu Fry-Concept- I nformat ion 
sequence. ' ^ 

D- Individual Assignment , 

These six strategies had previously been identified as those most fre- ^ 

quenfly used by teachers of native children Each student teacher implemented. 

a number of the strategies at^various cognitive levels and collected data as to 

the students' achievement and attitudes towards, the JnstructionaJ strategy^ The 

sample consisted of 400 children from twenty-five classrooms in eight northern 

schools. Grades- four to eleven were represented. 

' Each student teadher was supervised by a Faculty of Education staff 

member. The staf f jj^ember* s observation of the student teacher's use of strat- 

egies complemented the study. The questions considered by the study were: 

* ' *• 

.1. Which bf the identified strategies did the student teachers find the 
greatest*15f>portunity to use? ' ' , 

2. What were the students' attitudes as measured by the Attitude Toward 
Science Strategy Scale toward each of ' the selected teaching strat- 
egies? ' / 

3. What was the mean perceived success for each of the six teaching 
strategies? ' : 

A. \what was the relationship between the students' attitudes and mean 
\ , perceived success for each of the six teaching strategies?/ 

_' . ■ # . 



3. Gfunau, H., Leith, S., and Slentz, K., o^^ cii . 
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' 5. What was the frequency of use of eqch of the strategies for each' 
level of instructional objectives? 

6* How did the perceived success compare with the cegnit-ive level of 
the objectives relative to each teaching stral-egy? 

1. How did the mean perceived success for^th6 affective objectives, 
' • relate to each teaching strategy? 



Two comparable attitude scales were developed by tbe author^ for measur- 
ing the students' attitudes towards the teaching ^trategie^. .The grade four to 
six instrument used "sad-to-happy" faces on a Likert-type scale, whereas the 
grade seven to eleven Instrument used descriptive terms which were parallel t^ 
those on -the gr^de four to six scale. Both attitude scales of this Attitude 
Toward » Science Strategy Scale were administered to all children In the study as 
a post test. Achievement was determined by teacher constructed te$ts. 

Data and Interpretation * . ** . ^ • • ' - 

Question one a^ked: whi*fh of th^ identified teach i'iig. strategies did the 
.student-teachers firid the greatest opportunity to use? Table 1 presents the 
frequency and percentage of use for each of the six strategies for elementary ^ ^ 
and secondary teaching. We note that the most frequently used strategy for both 
elementary and secon'daf^ teachers was A-1 (Demonstration-Questioning). 



• 
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Table 1 










Use of the Tea.thing Strategies 


> 




\ 


E 1 ernentary 


• Second a ry 


• 


Strsjt^qy 

• 


Frequency , Percentage 


F{:e<3u©nev - ' 


Percentage " 






, 40 .40 


124 


. 52 , , 




n ^ 






5 




B-1 • 


8 ' 8 


10 


4 


-■ 


B-,2 


^ 21 . 21 


40 


17 




C 


14 .14 

^ f 


• 10 


4 




V 


16 " 16 


4*1 


17 




N= 


N=101 


-tf=237 
















Question two asked: what were the, students 


' attitudes as 


measured by 





the Attitude Toward Science Strategy Scale for each of the sjx tracing si'rat- 
egies? Table 2 presents fhe mean of each attitude for ^ach of th$ six strat- 
egies. . . ■ ' • - * 



Strategy 

A-1 
. A-2 
B-1 
B-2 
' C • 
D 



Table 2 ' 
Attitude Toward the Teaching Strategies 
■Elementary 



Mean* 

3.8 

4.0 

4.3 . 

4.5 

4.5 

3.8 



Rank Order 
4 

3; ' 



.1 

4 



SecoVidary 
Mean* Rarik Order 



4.0 
3.3 
3.8 
•3.4 
4.0 



5 
1 
4 
2 
3 
1 



*Means from AtVitude Toward Science Strategy Scale range from 0 to 5. 
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^aes'ton three asked: what is the mean perceived success for each of 
the six strategies? Table 3 Indicates the average perceived success. Strategy 
, C for elementary students (Group Problem Solving) yias perceived to be the most 

0 * 

successful. Individual Assignments (D) was the most successful strategy for 
secondarj/ sfudents. For both elementary and secondary students the least suc- 
cessfi/l teacher strategy was A-2 (Values Discussion). ^ ^ 

. ■ • • \ 

Table 3 ■ • ... 

Perceived Success of the Teaching Strategies 



Strategy 

,A-V 
A-2 
' B-1 . 
B-2 

'c 

0 



El ementary 
* Mean Perceived SlBccess 

6.8 
* 5.0 

5.5 

6.6 

7.1 
- 5.5 



Secondary 
* Mean perceived Success 

3.7 
6.5 
7.2 
6.6 

8.3 ■ - ' * 



' ^Means from teacher-made tests or 'estimated success .on a scale qf 0 to 10. 



Queston four asked fdr-the_reXationship between the students' attitude^ 

gnd the average perceived success. In order to arfewer this question, a Pearson 

Product Ntoment correlation was appJied to indicate the relationship between 

. ' *. * 

students' attitude and perceived success. For elementary students r=0.22 and 

I . for secondary students 20. Both correlations are low, indicating little 

* • . *> » t • ' 

relationsljip between these* fa^^tor^. Table 4 Illustrates the students' attitudes 



and corresponding perceived success for each teach i ng ^strategy. 
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' ' Table, 4 

Students Mtitudes and Perceived Success 



-Elementary 



. Secondary 



strategy 


Attitude* 


Perce i ved 


Success** 


Attitude* 


Perceived Success** 


A-1 


3.8 - 


6.8 




3.2 ■ 


/ 7.1 


■ A-2 


4.0 


5.0 




4.0- . 


i/3.7 . ■ 


■ B-1 




5.5 




3.3 


6.5 * . 




4.5 


6,6 




3.8 


' 7.2 


C 


-4.5 \ 


' 7.1 




3.4. 


6.6 


0 


3.8 \ 


5.5 




4.0 


.8.3 



*Means .from Aftitude Tpwyrd Science Strategy Scale range from 0 to 5. 
**Means from teacher-made tests or estimated success on a scale of 0 to 10. 

- ■■. , .- , , ■ ■ . '■ ,.r 

Q jest ion five asked for the frequency of use of each strategy for each 
objective level for both ejementary and secondary students. For t5oth elementary 
and "jsecoWary students strategy C-1 (Knowledge Level) was most frequently stated. 
See Tabid 5. The strategy most'f requent ly applied for this level objectiv/e 
was A-1 (pemonstrat ion-Quest ion i ng) . Strategy D (Individual Assignment) was al^o 
frequently used for thJs objective level for secondary ^students. % • 
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Table 5 

Frequency of Use of Instructional Objectives 
' and the Strategies Osed to Impl/ement Them 



strategy 


/ 

C-1 ^ 


Level 

Coqnf ti ve 
^ C-2 C-3 


of Object i 
C-4 


ves 
AT TecT 1 ve 

« 


« 

Teaching Level 


A-1 


I, 

1^ 




12 


12^ 


20 • 


> 

Elementary 




49 




27 


4 


1 


Secondary * 


A-2 


1 








J ■ 


Elementary 




2 


-1 


3 


. 1. 


1 


Secondary 


B-1 


2 


^ r 


' '1 






* Elementary 




7 


_ I 


4 






Secondary 




. 3 


1 


3 


0 


6 


Elementa ry 


t 


13 


5 


14 


2 


■0 


Secondary 


• 

C 


7 


5 


. 14 ' 


■ 7 


■ 8 


EJementary 




2 


4 








Secondary 


D 


4 • 


1. 


5 


1 


^ 2 


El ementary 




-30 


3 


' 8 






Secondary 


Total 


136 


42 


94 


. 27 


39 




\ 















C-1 Knowledge ^ 

C-2 Cpmp rehen s i on 

C-3 App I i cat ion 

C-4' Synthesis, analysis and evaluation_ 



Bloom's Classification of 
' Objectives 



Ques++on six sought to compare the mean perceived success to the cog- 
nitive objective ' level, for each of the teaching strategies for both elementary 
and secondary students. Tabla6 indi'cates the mean perceived success for each 

of cognitive levels* Because some teachers tended to concentrate on cfer^tain 

^ ' ' ^ 

strategies for partic^ular cognitive levels and because some teachers did not 
determine a measure df success for each objective this table only serves'as a 
rough estimate of which strategies succeed best at particular cognitive levels* 



The elementary teachers tended to per^^lye -greater success when opel^atiDg at 

. the higher cognitive levels with strategy C and D whereas the secondbrv^teach- / 

• , ' ■ • ■ , - \ 

e'rs perceived greater succe'ss at cognitive I eye I ^3 with strategies B-2, C and 

Qt_and_c;Qgoltly_e_ley^ei. C-l_witb strategies A-), B-Z and D. Both grf^'i pV W^re - 



least success^ul with strategy A-2 (Values Discussion) > 



Table "6 , 

Perceived Success as Cognitive Level of the Objectives 
for Each',Teaching Strategy • ' 



d-1 

strategy Etem. S&c. 



C-2 



C-3 



A- 1 
A-2 
B-1 
B-2 

C 

D 



7.6 
5.0 
6^5 
7.0 
7.3 
3.8 



8.3 
0.4 
8'. 7 
8.4 
4'. 5 
8.4 



El em. 



8.0 

4.0 
9.0 
6.2 
7.0 



Sec. 



El em. 



Sec. 



7.2 
1 .0 

5.-2 
■5.8 
7.0 



5-8 

9.0 
4.6 
6.7 
7.6 . 



3.5 
2.5 
-7.3 
9.3 
8.4 



Elem. 



3.3 

3.0 
9.0 
8.4 
7.0 



Sec. 



Means from teacher-made tests or estimated success on a sca4e of 1 to 10. 



Question seven asked how the mean perceived success of the affe^tivfe 
objectives relates to the teaching strategy. From Table 7 it is apparent tihat 

the secondary teachers rare I;/ stated affective objectives - only for the-A-.l , i 

. ■ * " i ' i 

(Demonstration-Questioning) strategy and there with only moderate success. Jhe , 

' ' ■ • 1 

I ' 
elementary teachers frequently stated affective objectives, especially for 

1 

strategy A-1 (see Table 5). They perceived themselves as being relatively sua-v 
cessful, especially with stra+egy D (Individual Assignment). 
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/ ' . Table 7 ' 

X. Perceived Success- with Affective Objectives 

.» 

for the Teaching Strategies 



ieacn 



i 




Stra+Qfly 


^l^men+ary ■ 


Secondary 


A-1 
A- 2 


-7.3^ '"- ■ 
5.0 


5.0 
a 


B-1 ■ 






B-2 


7.5' 




C 


5:6 






9.0 





r 



Means from teacherrmade tests or estimated 
success on a scale of 1 to lo. 



Results and Conclusions -r- ' ' ' 

Analysis of th% data for grades 4 to 6 indicated that the most frequently^ , 
used strategy (Demonstration-Questioning) was least liked by native children. 

J 

However, the student achievement as a resui^t of thi^sr strategy was reasonably^ high. 
The data I'Sr^ grades 7 to. 11 also indicated that Demonstration-Questioning was" 
most frequently used; this strategy was also least liked by this group. Also, the 
student achievement for this strategy was high. The most successful teaching 
strategies used with the elementary children were the Group Problem Solving and 
Activity Sessions, whereas the most successful strategies for the secondary group . 
were Individual Assignments and Demonstration-Questioning* The least successful 
strategy'^or both the elementary and secondary children was Values-Discussion. 

The strategies which bring about the greatest achievement at lower cogni*- 
tWe levels for elementary children were Demonstration-Questioning and Group 
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Pabblem Solving; for higher cognitive levels the strategies were Activity 

^CerHers, „ Activity Sessions and Group Prob^lem Solving. The strategies which 

brought about the greatest achievements at lower co^nitive^ level s for secondary 

children were Activi^ty Centers, Activity Sessions^ and Individual Assignments^- ^ 

,for higher cognitive levels the best strategies were Group Problem Solving and 

Individual Assignments. VJfhe most successful strategy for the affective domain 

at the elementary level was the Individual Assignment. 

The itudy failed to establish a significant relationsjiip between students 

a,ttitudes and perceived success. ' ' 

From the study it ^appears th^t certain strategies.- Demonstration- 

( * * , : 

Questioning, Activity Sessions and Group Problem Solving - are suitable^for thQ 

f ^ ^ • 

instruction of native children in elementary school. For secondary native qhil- 

t 

dren 7 Activity Centers and Sessions, Group Problerrf Sol ving and Individual^Assign- 

ments were successful strategies. -Therefore \\ seems reasonable to emphasize 
\ - 

these strategies in our teacher training program. ' 
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